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A brief overview of the chemistry and 
geochemistry of each element discussed in this 
volume is provided (Table 1).   
The texts begin with a brief summary of the 
element’s chemistry, including its position in the 
periodic table, atomic number, atomic mass, main 
oxidation states, naturally occurring isotopes and 
abundances, and main chemical associations. 
The element’s geochemistry is then discussed.  
Main mineral forms and associations are 
identified.  Data on abundance in the earth’s crust 
and in different rock types are provided.  
Elements are characterised as: 
1. lithophile (rock-loving) – elements with a 
strong affinity to form oxides, and mainly 
rock-forming silicates; 
2. chalcophile (copper-loving) – elements 
with a strong affinity to form sulphides; 
3. siderophile (iron-loving) – elements with a 
strong affinity to form metals or solid 
solutions in metals,  
4. biophile or organophile (organic matter 
loving) – elements that concentrate in 
living matter, and  
5. atmophile (gas-loving): elements that exist 
either uncombined or as highly volatile 
compounds. 
Controls on the element’s behaviour are 
discussed with particular respect to the 
geochemistry of the element in the surface 
environment.  Information about the nature of soil 
solutions, and the global average abundance of 
each element in soil is given.  The basic natural 
processes contributing to the concentration of the 
element in stream water are discussed, including 
(i) acid-base controls, (ii) complexation, (iii) 
oxidation-reduction, (iv) dissolution/precipitation, 
and (v) adsorption/partitioning reactions.  The 
chemical forms of the element in the aqueous 
environment are discussed and typical 
concentrations of each element in river water are 
given, wherever available. 
Finally, a brief discussion is presented on the 
uses of each element, potential anthropogenic 
sources of contamination, the element’s biological 
significance and likely hazards posed to plants, 
animals and humans. 
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